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COUPLING DEVICE 

The present invention generally relates to a cou- 
pling device for electric systems, especially for sys- 
tems with a plurality of units on one hand requiring 
power supply and on the other hand being able to commu- 
nicate with each other. 

The units in such electric systems are coupled to 
each other by means of electric conductors and the cou- 
pling is usually performed in coupling boxes, this being 
a time-consuming procedure. 

Certainly, coupling devices mainly for power supply 
are already known, comprising a cable with at least two 
conductors and a coupling means at each end of the cable, 
each coupling means having contact elements each connect- 
ed to one conductor. Usually, one of the coupling means 
of these known coupling devices is a male one and the 
other a female one, by this restricting their adaptabi- 
lity. Furthermore, simpler electric coupling means nor- 
mally cannot be used as they do not satisfy the existing 
security requirements regarding e.g. tightness. 

Therefore, a first object of the present invention 
is to provide a simple coupling device of the type men- 
tioned above, eliminating coupling boxes by enabling a 
fast coupling of several cables to each other and/or to 
different devices or circuits. It must also be possible 
to connect the cables in different relative directions. 

A second object of the invention is to achieve such 
a coupling device which also satisfies the existing 
requirements for tightness, i.e. which enables a close 
relative coupling of components included in electric 
equipment . 

A rotatable coupling of a cable to the pins of a 
plug is already known from US-A-4 , 026 , 618 . Here, a cir- 
cular disc is used, which is made of an electrically 
insulating material with two electric contact elements 
each extending along a circle which is concentric with 
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■the disc centre and which is positioned on one major face 
of "the disc, and each being provided with a connection 
conductor projecting radially from the disc. The plug has 
one more such a circular disc with the two plug pins con- 
5 nected to the two electric contact elements in place of 
the two radially projecting connection conductors. As a 
consequence of this design, the connection conductors 
might be arranged in arbitrary rotatable positions in 
relation to the two plug pins. 

10 The present invention uses part of the design of the 

plug known in the art to provide a coupling between the 
-various cables in various relative directions. 

Thus, a coupling device according to the present 
invention comprises a cable having at least two conduc- 

15 tors, as well as at least two coupling means, each having 
contact elements which are each connected to one conduc- 
tor at or between the cable ends, and according to the 
invention this coupling device is characterised in that 
each coupling means consists of a circular disc of an 

20 electrically insulating material, the electric contact 
elements each extending along a circle which is concen- 
tric with the disc centre and which is positioned on one 
major face of the disc, that the contact elements on at 
least one of the circular discs are each axially connect- 

25 ed to a contact element on the other disc major face, 

the latter contact elements each being extended along a 
circle which is concentric with the disc centre, and that 
the cable conductors extend essentially radially to the 
contact elements of each disc with contact elements 

30 situated on both major faces. 

By this design several devices, circuits and/or 
cables can be quickly and easily relatively coupled. 
Thus, the first object of the present invention is 
achieved . 

35 According to the invention the second object is 

achieved in that each of the discs on each major face 
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with contact elements is provided with a sealing element 
along its whole circumference. 

For the uniting of at least two circular discs, 
means are conveniently arranged for coupling of the cir- 
5 cular disc to the other circular disc/discs, each having 
corresponding electric contact elements and sealing ele- 
ments along their whole circumference, the sealing ele- 
ments being axially complementary to the sealing elements 
of the neighbouring disc with which they are intended to 

10 cooperate. 

The other circular disc may be identical with the 
first one, but may also be part of an electric circuit or 
device, its electric contact elements being necessary on 
only one of its major faces. 

15 According to the invention it is even possible to 

build in electrical components or circuits into the cir- 
cular disc, by its electric contact elements on one major 
face being coupled to corresponding electric contact ele- 
ments on the other major face by means of the electric 

20 component or circuit which is included in the disc 
itself. 

Thus, the invention provides a uniform coupling sys- 
tem, especially for systems with a serial bus. The cou- 
pling device is normally provided with three or four 

25 poles, thus implying that one and the same contact with 
several poles can serve all normal serial bus protocols, 
including power supply and earthing. The same uniform 
contact may also be screened. 

Thus, the invention provides essential advantages 

30 as to simplicity, economy and security. This is achieved 
among other things by the facts that the power supply as 
well as the signal communication can be provided simul- 
taneously, that installation and especially cabling ope- 
rations are simplified and thus installation time is 

35 saved, that any pole confusion is eliminated, that wires 
can be connected relative to each other in almost any 
direction, that tight couplings are achieved, and that 
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space can be saved due -bo the compactness of the cou- 
pling. 

Various embodiments of the present invention will 
be described in more detail below with reference to the 
5 attached drawings . 

Fig. 1 is a plan view of an embodiment of a coupling 
device according to the invention, 

Fig. 2 are cross-sectional views along the lines 
11-11 in Fig. 1, 
10 Fig. 3 is a cross-sectional view of a coupling 

device according to the invention, the device being based 
on the coupling device of Fig. 1, 

Fig. 4 is a block diagram and shows an electric sys- 
tem using the coupling device according to the invention, 
15 Fig. 5 is a plan view and shows an alternative embo- 

diment of a coupling device according to the invention, 

Fig. 6 is a cross-sectional view corresponding to 
the cross- sectional view in Fig. 3 and shows a first 
embodiment of the coupling device according to the inven- 
20 tion with a light guide. 

Fig. 7 is a cross-sectional view corresponding to 
the cross- sectional view in Fig. 3 and shows a second 
embodiment of the coupling device according to the inven- 
tion with a light guide, and 
25 Fig. 8 is a plan view and shows an example with two 

coupling devices according to the invention, each having 
a plurality of circular discs • 

The coupling device according to the present inven- 
tion shown in Figs 1 and 2 comprises two coupling means 
30 in the form of circular discs 1 of an electrically insu- 
lating material and three electrically conductive contact 
elements 2-4 each extended along a circle which is con- 
centric with the centre of the disc 1 and which is posi- 
tioned on one major face 5 of the associated disc 1. 
35 According to a variant, the contact elements 2-4 can 

project into, but not through the disc l f , as shown to 
the left in Fig. 2. According to another variant, the 
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contact: elements 2-4 can also extend axially through the 
disc 1", as shown to the right in Fig. 2, thus providing 
the contact elements 2 1 -4 ' , each extended along a circle 
which is concentric with the centre of the disc 1" and 
5 which is positioned on the other major face 6 of the disc 
1" . Thus, the contact elements 2-4 in the latter case 
form three concentric contact paths on the major face 5, 
which in cross-section have a convex profile, and also 
form three concentric contact paths on the major face 6, 
10 which have a plane profile, as also shown in Fig. 2. The 
contact elements 2-4 on the major face 5 may themselves 
be resilient in the axial direction. Such a resilience 
can also be achieved by selecting for the disc 1 an elec- 
trically insulating material which is somewhat elastic. 
15 According to Fig. 1, the electric contact elements 

2-4 do not quite extend through 360° and instead leave a 
sector 7 of about 45° free in the disc 1. This free sec- 
tor 7 is used for three conductors 8 in a cable 9 between 
the two circular discs 1 of the coupling device. The con- 
20 ductors 8 extend essentially radially from one end of the 
respective contact elements 2-4 and within the associated 
ma j or f ace 5 , 6 . 

In the embodiment shown to the left in Fig. 2, the 
conductors 8 of the cable 9 may alternatively extend 
25 axially to the contact elements 2-4, which may then also 
extend completely through 360°. 

Each disc 1 further comprises a centre hole 11 form- 
ed in a hub 12 centrally fixed in the disc 1 . 

The disc 1 ' also comprises around its outer circum- 
30 ference a flange 13 directed axially from the major face 
5. Besides the flange 13 the disc 1" comprises a corre- 
sponding circumferential groove 14 in the major face 6. 
The flange 13 and the groove 14 constitute complementa- 
rily formed sealing elements. 
35 In Fig. 2 the disc 1 is shown as a plane disc with 

a substantially constant thickness. However, the thick- 
ness of the disc may decrease somewhat towards the centre 
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of the disc 1 for reasons that will be explained below. 
The disc 1 may also have a cross -section other than the 
plane one shown in Fig. 2, but the major faces 5 and 6 
should have an essentially matching shape. 
5 Also the hub 12 of the disc 1" comprises complemen- 

tarily shaped sealing elements arranged directly around 
the centre hole 11 in the form of flanges 15, 16 and 
axially complementary grooves 17, 18. The disc 1' com- 
prises, however, only the flange 15 and the groove 17. 

10 Even if only two discs 1 are shown in Fig. 1, the 

coupling device according to the invention may comprise 
further circular discs 1' or 1" between the discs 1 at 
the ends of the cable 9. An example of two inventive 
coupling devices interconnected on one spot is shown in 

15 Fig. 8. 

The coupling device according to the invention shown 
in Figs 1 and 2 is conveniently produced by injection 
moulding in a suitable mould, where the contact elements 
2-4 coupled to the corresponding conductor 8 and the cen- 
20 tre hub 12 are arranged before insertion of the injec- 
tion-mouldable, electrically insulating material. 

Several coupling devices according to the invention 
may be easily coupled together, as shown in e.g. Fig. 3. 
Here, three such circular discs 1" as shown in Fig. 2 are 
25 placed adjacent to each other with a common axis. For the 
sake of simplicity, the conductors 8 themselves are not 
shown in Fig . 3 . 

As shown in Fig. 3, the contact elements 2-4 of each 
disc 1" electrically contact the contact elements 2' -4' 
30 of each neighbouring disc 1" . Conveniently, the contact 
elements 2-4 and 2 f -4 f are continuous on each major face 
5, 6 outside of the sector 7, but this is not necessary 
for the electric contact between the contact elements of 
neighbouring discs . 
35 Each disc 1" seals against the neighbouring disc 1" 

by means of the sealing elements 13-18 of the discs. To 
seal the free major faces of the outer discs 1", discs of 
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an electrically insulating material are used, either with 
the sealing elements 13, 15 and 17 or the sealing ele- 
ments 14, 16 and 18. These discs do not necessarily have 
any electric contact elements. Fig. 3 shows such a disc 
5 19 comprising the sealing elements 14, 16 and 18 and also 
a centre hub 20 with a radial flange 21 possibly extend- 
ing over the whole free major face of the disc 19, as 
shown in the left half of the figure. The shown disc 19 
has three circular contact paths 22-24 in positions cor- 

10 responding to the contact elements 2-4 and 2 '-4* on its 

major face directed towards the free major face of one of 
the outer discs 1". 

Moreover, the disc 19 is provided with a light-emit- 
ting diode 25 connected between the contact paths 22 and 

15 23, and a light-emitting diode 26 connected between the 

contact paths 22 and 24. The light-emitting diodes 25, 26 
may thus be used to indicate that an electric voltage is 
applied over the respective contact elements and, thus, 
over the corresponding conductors . 

20 As an alternative to the disc 19, a disc 1' could 

also be used as an upper end of the pile of discs in 
Fig. 3. 

A disc essentially corresponding to the disc 19 can 
be provided to close the other disc 1" (the lowest one in 

25 Fig. 3) with a free major face. All discs can be clamped 
together by means of a screw joint, a riveted joint or 
some kind of bundle joint. The centre hubs 12, .20 can 
also be formed with a bayonet joint to clamp the various 
discs. The sealing elements 13-18 and the hubs 12, 20 may 

30 then have such dimensions in the axial direction that a 
convenient contact pressure prevails between the contact 
elements 2-4 and 2 , -4 l of the various discs when all 
neighbouring discs are maximally clamped. To achieve the 
right contact pressure, it may also be convenient to have 

35 the thickness of the discs 1 decrease towards the centre. 

As shown in Fig. 3, a circular disc 27 essentially 
conforming with the disc l 1 and made of an electrically 
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insulating material and having contact paths 28-30, whose 
shape corresponds to the contact paths of, for instance 
the contact elements 2-4 on the major face 5 in Fig. 2, 
can be fixedly mounted in a housing 31 of an electric 
device. The housing 31 may contain the electric system, 
which by means of conductors 32-34 is connected to the 
contact paths 28-30 and thus to the conductors 8 connect- 
ed to the contact elements 2-4 and 2 , -4 l of the discs 1. 
The disc 27 in Fig. 3 has a centre hub 35 with an inner 
thread to receive a screw 36 which is insertable through 
the holes in the centre hubs 12 and 20 to clamp the discs 
1, 19 and 27 together, the disc 27 and the hub 35 being 
provided with sealing elements corresponding to the seal- 
ing elements 13, 15 and 17 on the disc 1. 
15 Fi 9- 4 shows an electric system with on one hand a 

central control unit 37 and, on the other hand, two dif- 
ferent types of circuits Q and R. Both the unit 37 and 
the circuits Q and R have contact discs corresponding to 
the disc 27 in Fig. 3. The circuits R are also provided 
with a disc which is complementary to the disc 27 with 
respect to the sealing elements. By means of a number of 
coupling devices according to the invention, the system 
shown in Fig. 4 can thus be easily assembled without 
using any conventional coupling box. Nevertheless, the 
25 couplings thus achieved can comply with the existing 

requirements regarding tightness and insulation, espe- 
cially by means of the sealing elements 13-18. 

The coupling device described above can be modified 
in several respects within the scope of the invention. 
30 The number of contact elements, however, should at least 
be two. Fig. 5 shows an embodiment with four contact ele- 
ments, of which two contact elements 38 and 39 at diffe- 
rent distances from the centre of the corresponding disc 
do, not have any connection conductors connected to them. 
35 This coupling device is especially suited to connect a 
number of circuits in a loop, as shown in e.g. Fig. 4, 
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each circuit in -the loop being able to achieve a contact 
between the contact elements 38 and 39. 

As a further modification, electric components or 
circuits can be accommodated in the interior of the disc 
5 1 and be connected between selected electric contact 

elements on one and/or the other of the major faces. An 
example of such a component is a matching resistor. 

As illustrated in the left half of Fig. 3, the cir- 
cumferential surface of the disc 1 may have an electri- 

10 cally conductive coating to provide an electric screen 40 
for the inside of the disc 1. This screen 40 can continue 
around the conductors 8 outside of the disc 1 . 

By having two of the conductors 8 of a coupling 
device according to the invention and two corresponding 

15 contact elements act as current conductors, also active 
components and circuits, such as an amplifier, can be 
incorporated in the disc 1. According to the invention, 
use is thus advantageously made of two of the contact 
elements 2-4 or 2 f -4 f , conveniently the outer ones on the 

20 disc, as current conductors, while the third one, or fur- 
ther contact elements are used for e.g. signal transmis- 
sion. 

As illustrated in Fig. 6, the coupling device 
according to the invention can also be used to transmit 

25 optical signals, in which case, in addition to the two 

contact elements 2, 3 and 2\ 3', respectively, for power 
supply, an optical conductor 41 is inserted through the 
sector 7 into the centre of a disc 1, where it is con- 
nected to an optical conductor item 42 which is extended 

30 axially in the disc centre and, when connected to another 
disc 1 of this type, is optically connected to the opti- 
cal conductor item 42 of that disc. 

As shown in Fig. 7, one or more incoming optical 
conductors 43 can, as an alternative, be connected to an 

35 opto-electric converter 44 inserted in the disc 1 and 

adapted to transmit the optical signal in electric form 
by means of one of the contact elements 2-4 and 2 ! -4 f , 
respectively . 
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CLAIMS 

1 . A coupling device comprising a cable ( 9 ) having 
5 at least two conductors ( 8 ) , and at least two coupling 

means (1, 2-4) each having contact elements (2-4), which 
are each connected to one conductor at or between t:he 
cable ends, characterised in that each of the 
coupling means (1, 2-4) consists of a circular disc (l 1 ; 

10 1") of an electrically insulating material, the electric 
contact elements (2-4) being each extended along a circle 
which is concentric with the disc centre and which is 
positioned on one major face (5) of the disc, that the 
contact elements (2-4) on at least one of the circular 

15 discs (1") are each axially connected to a contact ele- 
ment (2 , -4 l ) on the other major face (6) of the disc 
(1"), the latter contact elements ( 2 ' -4 ' ) extending along 
a circle which is concentric with the disc centre, and 
that the conductors ( 8 ) of the cable ( 9 ) extend essen- 

20 tially radially to the contact elements (2-4; 2 1 -4 1 ) of 

each disc (1") with contact elements on both of its major 
faces (5, 6). 

2 • A coupling device according to claim 1 , 
characterised in that in each disc (1" ) with 

25 contact elements (2-4; 2'-4 f ) on each major face (5, 6), 
-these contact elements extend axially through the disc to 
each other. 

3. A coupling device according to claim 1 or 2, 
characterised in that each of the discs (1) on 

30 each major face with contact elements is provided with a 
sealing element (13; 14) along its whole circumference* 

4. A coupling device according to claim 3, "» 
characterised in that each sealing element 

(e.g. 13) is complementarily designed in the axial direc- 
35 tion to a cooperating sealing element (e.g. 14) along the 
whole circumference of the major face of a separate cir- 
cular disc (e.g. 27). 
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5. A coupling device according -to claim 4, 
characterised in "that the separate circular 
disc ( 27 ) is provided with corresponding contact elements 
(28-30) on its major face with the sealing element. 
5 6. A coupling device according to claim 4 or 5, 

characterised in that the separate circular 
disc (27) is part of an electric circuit or device (31). 

7. A coupling device according to any one of claims 
4-6, characterised by means for clamping 

10 together (35, 36) the separate disc (27) and one of the 
circular discs ( 1 ) connected to the cable ( 9 ) . 

8. A coupling device according to claim 1, 
characterised in that an electric component 
(25, 26) or circuit is accommodated in at least one cir- 

15 cular disc (1), the component or circuit being connected 
between selected electric contact elements oh one and/or 
the other of the disc major faces. 

9. A coupling device according to claim 1, 
characterised in that at least one of the cir- 

20 cular discs (1, Fig. 5) has a contact element (38, 39), 
to which none of the conductors (8) is connected. 

10. A coupling device according to any one of the 
preceding claims, characterised in that each 
disc (1) has a centre hole (11) with axially complement 

25 tary sealing elements (15-18) provided around this hole 
on the major faces (5, 6). 

11. A coupling device according to any one of the 
preceding claims, characterised in that each 
disc is provided with an electrically conducting screen 

30 (40) over its whole circumferential surface. 

12. A coupling device according to claim 7, 
characterised in that the clamping means con- 
sist of a screw joint (35, 36), a bayonet joint, a rivet- 
ed joint or a bundle joint. 

35 13. A coupling device according to claim 1 or 2 , 

characterised in that the conductors ( 8 ) of 
the cable (9) extend essentially radially to the contact 
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elements ( 2-4) -through a sector (7) of the circular disc 
( 1 ) , the sector being free from the electric contact ele- 
ments. 

14. A coupling device according to claim 13, 

5 characterised in that the electric contact 
elements (2-4) are continuous on the respective major 
faces outside of said sector (7). 

15. A coupling device according to any one of the 
preceding claims, characterised in that at 

10 least one of the conductors of the cable is an optical 
conductor (41; 43), and that this is connected to an 
electric or optical contact element (2-4; 42) of the 
disc. 

16. A coupling device according to claim 1 or 2, 
15 characterised in that the contact elements 

(2-4) are resilient in the axial direction on one major 
face (5) of the disc (1). 
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